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ABSTRACT 



An uplink channel transmission power control method is 
provided for a CDMA mobile communication system per- 
forming one way communication. A base station measures 
the received level of data transmitted from each mobile 
terminal at each channel, and generates a transmission 
power coiUrol signal of each uplink traffic charmel. The 
generated transmission power control signals are 
multiplexed, and the midtiplexed common transmission 
power control signal is transmitted to all mobile terminals by 
using the common channel shared by the mobile terminals. 
Each mobile terminal derives the transmission power control 
signal of the upliiik traffic channel used by the terminal, from 
the received common transmission power control signal, and 
controls the transmission power of a data packet. 

25 Claims;, 10 Drawing Sheets 




04/03/2003, EAST Version: 1.03.0002 



U.S. Patent Oct 23, 2001 Sheet 1 of 10 US 6,307,844 Bl 



PRIOR ART 

FIG. I 





MOBILE ^--^^^-^X 
COMMUNICATION j 

NETW0RK^-2>^ 



BASE STATION 



205 




203a 



BASE S TATION 



203b 



204b 



204a MOBILE TERMINAL 

MOBILE TERMINAL 



04/03/2003, EAST Version: 1.03.0002 



U.S. Patent Oct. 23, 2001 sheet 2 of 10 US 6,307,844 Bl 



FIG. 2 



PILOT CHANNEL 

(BASE STATION-MOBILE TERMINAL) 



RESERVATION CHANNEL '^\J^ 
(MOBILE TERMINAL-BASE STATION) - 



ANSWER CHANNEL 5a 
(BASE STATION-MOBILE TERMINAL) - 



UPLINK TRAFFIC CHANNEL 



.3a 



(MOBILE TERMINAL-BASE STATION) 



UPLINK TRAFFIC CHANNEL 
(MOBILE TERMINAL-BASE STATION) 



7a 



I I ' I ' I 



* « 



* SCHEDULING 



04/03/2003, EAST Version: 1.03.0002 



U.S. Patent Oct. 23, 2001 Sheet 3 of 10 US 6,307,844 Bl 



FIG. 3 




RESERVATION CHANNEL 33 /50 



46- 



58 



ACQUISITION/ 
DESPREAD CIRCUIT 



5 



UPLINK TRAFFIC CHAN NEL 1 

ACQUISITION/ ^ 
DESPREAD CIRCUIT 



51 



UPLINK TRAFFIC CHANNEL n 
-42n 



_ ACQUISITION/ 
DESPREAD CIRCUIT 



53- 



45 



RECEIVED LEVEL 
OF TRAFFIC CHANNEL 
MEASUREMENT UNIT 



^3 5 ^36 ^37 



DETEaOR - DECODER • 



PACKET 
INTERPRETATION 



'43a 



DETECTOR 



DETECTOR 



i 



44a 



54 



DECODER 



43n 



DECODER 



RECEIVED LEVEL OF 
RESERVATION CHANNEL 
MEASUREMENT UNIT 



TRAFFIC CHANNEL 
TRANSMISSION POWER 
CONTRa SIGNAL GENERATOR 



- 



INITIAL TRANSMISSION 

POWER CONTROL 
SIGNAL GENERATOR 



V 
44n 

^39 
^40 



SPREADER 



■48 



TRAFFIC CHANNEL 
TRANSMISSION POWER 
CONTROL SIGNAL INSERT UNIT 



38 



. ANSWER PACKET J 
GENERATOR 



• CODER 
^41^ 47 ANSWER CHANNEL 



RECEIVED 
DATA 



SPREADER 




CODER 





-57a 



56a 



GENERATOR 
:^55a 



^TRANSMISSION 
DATA 



DOWNLINK TRAFFIC 
CHANNELl 



SPREADER 



57n 



CODER 



^ DATA PACKET 
^ GENERATOR 



^TRANSMISSION 
DATA 



^ ^TTI DOWNLINK TRAFFIC 
56n ^55n CHANNEL n 



04/03/2003, EAST Version: 1.03.0002 



U.S. Patent Oct. 23, 2001 Sheet 4 of 10 



US 6,307,844 Bl 



CD 



O 

GC 
(J 



O 
<il2iu 

ill 

< 



Oixt 

Lum 

<Q 



mz 



LO 
U. 




04/03/2003, EAST Version: 1.03.0002 



U.S. Patent Oct.23,2001 Sheet 5 of lO 



US 6,307,844 Bl 



CD 

6 



CO 




o 



2§ CO 

o 
o 



cc 
o 

2 uj 

S CO 



8 



OC 



2 



<: p 

o 
o 



O 



6 



03 
O 



UJUj 



z < 
O Z 

< 5^ 

h- O 
u 



LULj 



2 < 

o z 

< ^ 

H o 
o 



Z < 

O 2 



< 

X 

c o 
^ o 



< 

cc 



7 



\ csj 



LU 

< 

X 

a 

< 

GC 



< 

X 

(J 



< 

cc 



04/03/2003, EAST Version: 1.03.0002 



U.S. Patent Oct. 23, 2001 Sheet 6 of 10 US 6,307,844 Bl 



FIG. 8 




62 



Rx 
RF 









ACQUISITION/ 
DESPREAD CIRCUIT 



121 


122 




DETEaOR 




DECODER 







RECEIVED 
TRAFFIC DATA 



TRAFFIC CHANNEL 



ACQUISITION/ 
DESPREAD CIRCUIT 



ANSWER CHANNEL 



PILOT 
CHANNEL 

150 

151 



ACQUISITION/ 
DESPREAD CIRCUIT 



• DETEaOR 




DECODER 




RECEIVED 
■ ANSWER DATA 


3 










TRANSMISSION 
POWER CORRECTION 
UNIT 




INITIAL 
TRANSMISSION 
POWER HOLDER 





RECEIVED LEVEL 
MEASUREMENT UNIT 



CALCULATOR OF 

TRAFFIC v/^124 
CHANNEL GAIN 



152-^ 



CALCULATOR OF 
RESERVATION 
CHANNEL GAIN 



Tx 
TF 



69 



r 



^1 



25 



68 



154 



DATA PACKET 
RESERVATION PACKET 



153 



04/03/2003, EAST Version: 1.03.0002 



U.S. Patent Oct. 23, 2001 sheet 7 of 10 US 6,307,844 Bl 



FIG. 9 



140 

/>/ 

ANSWER CHANNEL 

BASE STATION— MOBILE TERMINAL 



142a 



142b 



UPLINK TRAFFIC CHANNEL 1 
MOBILE TERMINAL 1-BASE STATION 



UPLINK TRAFFIC CHANNEL 2 
MOBILE TERMINAL 2-BASE STATION 





ANSWER i 
PACKET : 


ANSWER ; 
PACKET ; 






\ 




\^ 




DATA P/ 


^CKET 1 






v 


/— - ■• ■"■ 






DATA PA 


.CKET 2 











UPLINK TRAFFIC CHANNEL n 
MOBILE TERMINAL n— BASE STATION 



DATA PACKET n 



H TRANSMISSION POWER 
0 CONTROL SIGNAL 

_^ TRANSMISSION POWER 
CONTROL 



04/03/2003, EAST Version: 1.03.0002 



U.S. Patent Oct. 23, 2001 sheet 8 of 10 



US 6,307,844 Bl 



FIG. 10 



30 




31 32 

/ RESERVATION CHANNEL 33 



Rxl ACQUISITION/ 
DESPREAD CIRCUIT 



i 



50 



51 • 



UPLINK TRAFFIC CHANNEL 1 
■ 42a 



52 



^ ACQUISITION/ 
DESPREAD CIRCUIT 



UPLINK TRAFFIC CHAN NEL n 

ACQUISITION/ L^42n 
DESPREAD CIRCUIT 



45' 




i 



RECEIVED LEVEL 
OF TRAFFIC CHANNEL 
MEASUREMENT UNIT 



46' 



^35 ^36 ^37 



DETECTOR 



DECODER n,ffrERPRFSTION 



43a 



DETECTOR 



DETECTOR 
^ 



i 



44a 54 



DECODER 



V 

43n 



DECODER 



RECEIVED LEVEL OF 
RESERVATION CHANNEL 
MEASUREMENT UNIT 



TRAFFIC CHANNEL 
TRANSMISSK)N POWER 
CONTROL SIGNAL GENERATOR 



INITIAL TRANSMISSION 
POWER CONTROL 
SIGNAL GENERATOR 



V/ 
44n 

^39 
MO 



RECEIVED 
DATA 



58 



SPREADER • 



48 



TRAFFIC CHANNEL 
TRANSMISSION 
POWER CONTROL 
SIGNAL INSERT UNIT 



38 



rnncp • ANSWER PACKET J 
Q.OUhHM GENERATOR ^ 



41 



47 



ANSWER CHANNEL 



SPREADER h 

T 



TRAFFIC CHANNEL 
TRANSMISSION 
POWER CONTRa 
SIGNAL INSERT UNIT 



CODER 



-57a 



^59a 



"^563 



DATA PACKET ^TRANSMISSION 
GENERATOR DATA 



55a 



T 



57n 



TRAFFIC CHANNEL 
opnr.nFDU TRANSMISSION 
bKHtAUtHn POWER CONTROL 

SIGNAL INSERT UNIT 



DOWNLINK TRAFFIC 
CHANNEL 1 



CODER 



59n 



^ DATA PACKET ^TRANSMISSION 



56n 



GENERATOR 

T 



DATA 



DOWNLINK TRAFFIC 
55n CHANNEL n 



04/03/2003, EAST Version: 1,03.0002 



U.S. Patent Oct. 23, 2001 Sheet 9 of 10 US 6,307,844 Bl 



FIG. 1 1 




62 



63b 



70b 



Rx 




ACQUISITION/ 


RF 




DESPREAD CIRCUIT 




TF1AFFIC CHANNEL 






J- S3 






ACQUISITION/ 






reSPREAD CIRCUIT 



-^70 



64 



DETEaOR 



ANSWER CHANNEL 70a 



PILOT 
CHANNEL 

150 

151- 



_ ACQUISITION/ 
DESPREAD CIRCUIT 



I 



65 



DECODER 



TRANSMISSION 
POWER CORRECTION 
UNIT 

1 



66 

r{ RECEIVED 
DATA 



INITIAL 
TRANSMISSION 
POWER HOLDER 



123 



' RECEIVED LEVEL 
MEASUREMENT UNIT 



CALCULATOR OF 

TRAFFIC L/\124 
CHANNEL GAIN 



152-^ 



CALCULATOR OF 
RESERVATION I—, 
CHANNEL GAIN 



Tx 
IF 



69 



T 



25 



154 



68 



DATA PACKET 



RESERVATION PACKET 



153 



04/03/2003, EAST Version: 1.03.0002 



U.S. Patent Oct 23, 2001 sheet 10 of 10 us 6,307,844 Bl 



FIG. 12 



130a^ 132a 



132b 



132c 



BASE STATION— MOBILE TERMINAL 1 

MOBILE TERMINAL 1-BASE STATION 

130b 

BASE STATION-MOBILE TERMINAL 2 



DOWNLINK 
TRANSMISSION 
DATA 



DOWNLINK 
TRANSMISSION 
DATA 



UPLINK TRANSMISSION DATA 



131a 



DOWNLINK 
TRANSMISSION 
DATA 



DOWNLINK 
TRANSMISSION 
DATA 



MOBILE TERMINAL 2— BASE STATION UPLINK TRAN SMISSION DATA 



1 31b 



130n 



1. 



BASE STATION— MOBILE TERMINAL n 



MOBILE TERMINAL n-BASE STATION 



DOWNLINK 
TRANSMISSION 
DATA 



DOWNLINK 
TRANSMISSION 
DATA 



UPLINK TRANSMISSION DATA 



~^31n 



TRANSMISSION POWER 
CONTROL SIGNAL 

TRANSMISSION POWER 
CONTROL 



04/03/2003, EAST Version: 1.03.0002 



us 6,307,844 Bl 

1 2 

CDMA COM^fUNICATION SYSTEM AND traffic channel. The upper row of each pair represents 

rrS TRANSMISSION POWER CONTROL transmission data of the downlink traffic channel, and the 

METHOD lower row represents transmission data of the uplink traffic 

channel. The width of transmission data, particularly uplink 

BACKGROUND OF THE INVENTION 5 transmission data, is drawn to correspond to a reception 

The present invention relates to a code division multiple power of the uplink data at the base station, 

access mobile communication system and its transmission When the base station communicates with the mobile 

power control method. More particularly, the present inven- terminal 1, it inserts transmission power control signals 

tion relates to a packet communication system and its 132fl, 132/?, 132c, . . . into a downlink traffic channel 13(ki 

transmission power control method using reservation based ^0 to the mobile terminal 1. The mobile terminal 1 changes its 

access control. transmission power of the uplink transmission data in accor- 

In a CDMA method, a plurality of mobile terminals share dance with the transmission power control signal obtained 

the same frequency band to communicate with a single base ^om the received channel 13<ki. As above, the transmission 

station. Therefore, for example, if mobile terminals A and B POwer control of the mobfle terminal 1 is performed by using 

transmit modulated signal waves to the base station, the the downlink traffic channel 130a. Similar transmission 

signal (not desired to be received) transmitted by the mobile POwer control is performed also for other mobile terminals 

terminal B interferes with the signal (desired to be received) ^ *o °- 

transmitted by the mobile terminal A, and the communica- SUMMARY OF THE INVENTION 
tion of the mobile terminal A with the base station is 

obstructed. The degree of interference depends on the ^° With advancement of mobile communication techniques, 

received level of a signal (not desired to be received) at the needs of not only a voice communication function (cellular 

base station. If the degree of interference becomes large to phone) but also a data communication fimction arc bccom- 

some level or more, communication between the mobile ing large. 

terminal and base station becomes impossible. For one way communication typical to data 

If the transmission power of each mobile terminal can be ^ communication, CDMA packet communication systems 

controUed to ahvays limit the signal level received at the have been proposed from the viewpoint of efficiently using 

base station to a minimum necessary reception power, it channels. One proposal of such CDMA packet communica- 

becomes possible to maximize the number of channels tion systems is described in "Development on CDMA 

capable of being communicated by the base station. The Packet Mobile Communication System" by Yano, Uta, 

more the transmission power shifts from the minimum ^° Hasegawa, and Doi, Communication Society Meeting, the 

necessary reception power, the less the number of channels Institute of Electronics, Information and Communication 

capable of being communicated by the base station. Engineers, B-389 (1996). 

As transmission power control techniques of CDMA Voice communication is two way communication using 

mobile communication, an IS-95 transmission power control ,5 uplink and downlink traffic channels, whereas data commu- 

method is known described in TlA/EIA/IS-95 which is a nication is one way communication using only one of upUnk 

standard system of digital ccUular phones adopted in North and downlink traffic channels. In such one way 

America. The IS-95 transmission power control method will communication, a conventional transmission power control 

be described in the following. method for cellular phones cannot be adopted because this 

Since two way communication is essential for cclhilar 40 "^^^"^ is established on the assumption that there is a pair 

phones, a pair of an uplink traffic channel and a downlink ^pl^°^ downlmk traffic channels, 

traffic channel is used for the communication between the a paired downlink channel is provided only for the 

base station and a mobile terminal. The uplink traffic chan- transmission power control of the uplink traffic channel, one 

nel is a channel for transmitting data from a mobile terminal downlink traffic channel is occupied by the transmission 

to the base station, and a downlink traffic channel is a 45 POwer control of only the uplink traffic channel. The use 

channel for transmitting data from the base station to the efficiency of traffic channels is lowered, 

mobile terminal. To solve this problem, the invention provides a CDMA 

The base station measures the reception power of data packet data communication system in which a base station 

transmitted from each mobile terminal and generates a controls the transmission power of each of a plurality of 

transmission power control signal in accordance with the 50 mobile terminals by using a single downlink traffic channel 

measured reception power If the reception power of data is common for all mobile stations. 

larger than a target reception power, the base station gener- The base station measures the received level of data 

ates a tratsmission power control signal " 1" for this mobile transmitted from each mobile terminal at each chaimel, and 

station. Conversely if the reception power of data is smaller generates a transmission power control signal of each chan- 

than the target reception power, the base station generates a 55 nel in accordance with the measured reception level. The 

transmission power control signal "0** for this mobile sta- generated transmission power control signals are collected 

tion. The generated transmission power control signal is together into a format predetermined for the system, and 

inserted into data to be transmitted from the base station to transmitted to all mobile terminals by using the common 

a mobile terminal, and the transmission data with the trans- channel shared by the mobile terminals, 

mission power control signal is transmitted to the mobile 60 Each mobile terminal derives the transmission power 

terminal. The mobile terminal controls to reduce the trans- control signal of the uplink traffic channel used by the 

mission power if the received transmission power control terminal, from the collected transmission power control 

signal is "1", and to increase it if "0". signals transmitted from the base station, and transmits data 

This transmission power control will be described spe- at the transmission power changed in accordance with the 

cifically with reference to FIG. 12. Each mobile terminal 1 65 derived transmission power control signal, 

to n and the base station communicate with each other by These and other objects, features and advantages of the 

using a pair of an uplink traffic channel and a downlink present invention will become more apparent in view of the 
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following detailed description of the preferred embodiments 
in conjunction with accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing the structure of a mobile 
communication networic. 

FIG. 2 is a diagram illustrating a packet data communi- 
cation system using reservation based access control. 

FIG. 3 is a diagram showing a first example of the 
structure of a base station embodying transmission power 
control of the present invention. 

FIG. 4 is a diagram showing the structure of an answer 
packet. 

FIG. 5 is a diagram showing the strucmre of a unit for 
measuring a received level of a traffic chatmel. 

FIG. 6 is a diagram showing the structure of a unit for 
generating a transmission power control signal of a traffic 
channel. 

FIG. 7 is a diagram illustrating insertion of a transmission 
power control signal between answer packets. 

FIG. 8 is a diagram showing a first example of the 
structure of a mobile terminal embodying the transmission 
power control of the invention. 

FIG. 9 is a diagram illustrating a transmission power 
control ^ate of an uplink traffic channel realized by the 
operations of a base station and mobile terminals according 
to the present invention. 

FIG. 10 is a diagram showing a second example of the 
structure of a base station embodying the transmission 
power control of the invention. 

FIG. U is a diagram showing a second example of the 
structure of a mobile terminal embodying the transmission 
power control of the invention. 

FIG. 12 is a diagram illustrating an uplink traffic channel 
transmission power control method of a conventional por- 
table telephone system. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows the stmcmre of a mobile communication 
network appUed to the present invention. A pubhc switched 
telephone network (PSTN) 200 is connected with a fixed 
terminal 201 such as a telephone and a mobile communi- 
cation network 202. The mobile commimication network 
202 is connected with a plurality of base stations 203a, 
203^, . . . Eadi base station 203 communicates with mobile 
terminals 204a, 204/>, ... in its service area (cell) via radio 
channels 205. 

In the following, the invention will be detailed by apply- 
ing it to a CDMA packet commtmication system using 
reservation based access control shown in FIG. 2. 

In the CDMA packet communication system using reser- 
vation based access control, chaimels shared by a plurality 
of mobile terminals in the service area include a reservation 
channel 1 (uplink channel), an answer channel 2 (downlink 
channel) and a pilot channel 8 (downlink channel). The pilot 
channel 8 is a channel used for transmitting a pilot signal 9 
as a reference signal to each mobile terminal. 

A mobile terminal having a data transmission request 
transmits a reservation packet 4 at a desired timing by using 
the reservation channel 1. The base station performs sched- 
uling of received reservation packets. The base station 
selects (schedules) a channel and a time slot (a time slot 7 
is defined in an uplink traffic channel 3) via which each 
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mobile terminal can transmit data, from a plurality of uplink 
traffic channels 3. In order to transmit the scheduling results 
to each mobile terminal, the base station generates an answer 
packet 5 corresponding to the reservation packet The gen- 

5 erated answer packet 5 is transmitted to the corresponding 
mobile terminal in the area by using the answer channel 2. 
The mobile terminal identifies the answer packet destined to 
it from received answer packets 5, and transmits a data 
packet by using the uplink traffic diannel and time slot 

10 designated by the base station. 

In the example shown in FIG. 2, the mobile terminal 
transmitted the reservation packet 4a receives the answer 
packet Sa transmitted to it, selectively from answer packets 
transmitted from the base station, and transmits a data packet 

15 6a by using the time slot la of the traffic channel 3fl 
- designated in the received answer packet Sa. 

With reference to FIGS. 3 to 9, a first embodiment will be 
described which realizes a method of controlling the trans- 
mission power of an uplink channel. 

FIG. 3 shows an example of the structure of a base station. 
A signal received by an antenna 30 is input via a circulator 
31 to a reception radio module 32. The reception radio 
module 32 performs a high/middle frequency reception 

^ process to demodulate a signal in a carrier frequency band 
into a baseband signal. Since the received signal has a 
plurality of multiplexed channel signals, it is input to an 
acquisition/de^read circuit (33, 42fl-42/i) to be spectnun 
despread. 

3Q A reservation chaimel output from the reservation diannel 
acquisition/de^read circuit 33 is supplied via a signal line 
50 to a detector 35 whereat it is detected and then supplied 
to a decoder 36 whereat an error correction decode process 
such as Viterbi decoding is performed. A packet interpreta- 

35 tion unit 37 interprets the decoded reservation packet to 
obtain a terminal ID of the mobile terminal which transmit- 
ted the reservation packet and the reservation contents such 
as transmission data, and transfers the reservation contents 
to an answer packet generator unit 38. 

40 The reservation packet is also input via a signal line 51 to 
a unit 39 for measuring the received level of the reservation 
channel. This imit 39 measures a signal to noise power ratio 
(SN ratio) of the reservation packet. The measurement result 
of the received level is compared with a reference reception 

45 level by an initial transmission power control signal gen- 
erator 40. In accordance with this comparison result, a 
transmission power control signal is generated which des- 
ignates a transmission power when the mobile terminal 
starts transmitting a data packet. The generated transmission 

50 power control signal is input to an answer packet generator 
38. 

Id accordance with the reservation contents interpreted by 
the packet interpretation unit 37 and the transmission power 
control signal generated by the initial transmission power 

55 control signal generator 40, the answer packet generator 38 
generates an answer packet. An example of the structure of 
an answer packet is shown in FIG. 4. A mobile terminal ID 
is an ID of a mobile terminal which transmitted a reservation 
packet. Tbis ID is used as a destination of the answer packet. 

60 An allocated channel 101 and an allocated slot niunber 102 
indicate an uplink traffic channel and a time slot to be used 
by the mobile terminal and are designated by the answer 
packet generator 38. An initial transmission power 103 
indicates a transmission power when the mobile terminal 

65 starts transmitting data and is designated by the transmission 
power control signal input from the initial transmission 
power control signal generator 40. This initial transmission 
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power coQtrol signal may designate an increase/decrease 
relative to the transmission power when the reservation 
packet was transmitted, or may be an absolute value 
(increased/decreased value) of the trananissioD power, 
whichever of them is determined by the system. A CRC 5 
(Cyclic Redundancy Check) 104 is a code added to the 
answer packet for error detection/correction. 

The answer packet generated in the above manner is input 
to a coder 47 whereat an error correction coding such as 
convolutional coding is performed. The coded answer jq 
packet is input to a unit 41 for inserting a traffic channel 
transmission power control signal. 

The other acquisition/desprcad circuits 42a to 42n pro- 
vided for a plurality of uplink traffic channels each output a 
data packet transmitted via each uplink traffic channel. The 
data packet of each channel is supplied via a signal line 52 
to a detector 43a-43n and a decoder 44a to 44n to be 
detected and decoded, and the reception data is output from 
a signal line 54. 

The data packet is also supphed via a signal line 53 to a 
unit 45 for measuring the received level of the traffic 
channel. The structure of this imit 45 is shown in FIG. 5. The 
received level measurement units 45fl to 45n corresponding 
to the uplink traffic channels 53a to 53/i measure the 
received level such as an SN ratio. 25 

The received level measurement result of each traffic 
channel is input to a traffic channel transnaission power 
control signal generator 46. The structure of the generator 46 
is shown in FIG. 6. Each of the transmission power control 
signal generators 46a to 46n provided for each uplink traffic 30 
channel compares the received level with a target reception 
level, and generates a transmission power control signal for 
making the mobile terminal renew the transmission power 
when it continues data transmission. Similar to the initial 
transmission power control signal, this renewal designation 35 
transmission power control signal is determined by the 
system. The generated transmission power control signal is 
input to the unit 41 for inserting the traffic channel trans- 
mission power control signal. 

As shown in FIG. 7, the traffic channel transmission 40 
power control signal insert unit 41 inserts a common trans- 
mission power control signal lU generated by the traffic 
channel transmission power control signal generator 46 at a 
predetermined interval between answer packets 110 input 
from the answer packet generator 38. The common trans- 4S 
mission power control signal 111 is constituted of transmis- 
sion power control signals Ilia to llbi of respective traffic 
channels 1 to n. 

In order to suppress a fluctuation of the received level of 
a data packet, the base station is required to perfomo a 50 
transmission power control of each mobile terminal at a 
sufficiently high occurrence frequency. The data packet is 
made of several tens of bits to allow information of some 
amount to be transmitted at the same time. In contrast, the 
common transmission power control signal 111 can be made 55 
of n bits assuming the same system as IS-95. As shown in 
FIG. 4, the answer packet can be made sufficiently small 
relative to the size of a data packet. Therefore, as in this 
embodiment, even if the answer channel and the transmis- 
sion power control channel are shared, the transmission 60 
power control can be performed at a sufficiently high occur- 
rence frequency. If the answer packet and the common 
transmission power control signal are received by the same 
channel, the mobile terminal can use a common receiver 
both for the answer packet and common transmission power 6S 
control signal. In this manner, the circuit scale of each 
mobile terminal can be made small. 
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It is also possible to transmit the common transmission 
power control signal at a transmission power larger than that 
of the answer packet in order to reliably perform the 
transmission power control. 

The answer pad^et and common transmission power 
control signal are spectrum spread by a spreader 48 for 
answer chamieL The spectrum spread answer packet and 
common transmission power control signal are multiplexed 
with other downlinks by an adder 58, modulated from the 
baseband signal into a signal in the carrier frequency band 
by a transmission radio module 49, and transmitted from the 
antenna 30 via the circulator 31. 

An example of the structure of a mobile terminal is shown 
in no. 8- 

The operation of transmitting a reservation packet from a 
mobile terminal will be described, 

A signal received by an antenna 30 is input via a circulator 
61 to a reception radio module 62, The reception radio 
module 62 performs a high/middle frequency reception 
process to demodulate a signal in the carrier frequency band 
into a baseband signal. A pilot signal output from an 
acquisition/spread circuit 150 for a pUot channel is iiqnit to 
a unit 151 for measuring a received level. This unit 151 
measures the received level (e.g., SN ratio) of the pilot 
signal. The measurement result of the received level is input 
to a reservation chaimel gain calculator 152 which deter- 
mines the transmission power of a reservation packet in 
accordance with the received level of the pilot signal. 

In the mobile communication system provided with inde- 
pendent pilot channels, the pilot signal is transmitted from 
the base station always at a constant transmission power 
level. Therefore, if an SN ratio of the received pilot signal 
is large, it is conceivable that the mobile terminal is near at 
the base station so that the reservation channel gain calcu- 
lator 152 calculates a small gain. Conversely, if an SN ratio 
of the received pilot signal is small, it is conceivable that the 
mobile terminal is far from the base station so that the 
reservation channel gain calculator 152 calculates a large 
gain. In order to determine the transmission power of a 
reservation packet in the above manner, another signal 
different from the pilot signal may be used so long as it 
allows the mobile terminal to know the transmission power 
of the base station. For example, the pilot signal whose 
transmission power is determined by the system or a control 
signal transmitted with the transmission power value can 
satisfy the above conditions. 

Next, an operation will be described in which a mobile 
terminal that transmitted a reservation packet to the base 
station receives an answer packet transmitted from the base 
station. 

An answer packet output from the despread circuit 63 for 
an answer channel is detected with a detector and subjected 
to an error correction/decode process such as Viterbi decod- 
ing. With the above processes, it becomes possible to obtain 
the information of an allocated traffic channel and an allo- 
cated time slot contained in the answer padcet. An initial 
transmission power holder 125 holds an initial transmission 
power signal contained in the answer packet, and inputs the 
initial transmission power signal to a data channel gain 
calculator 124 which calculates a gain so that a data packet 
can be transmitted at a transmission power designated by the 
initial transmission power signal. The calculated gain is set 
as the gain of a variable gain amplifier 68. 

The data packet transmitted from the mobile terminal is 
amplified by the variable gain amplifier 68 at the gain 
designated by the data channel gain calculator 124. The 
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amplified signal is modulated from the baseband signal into tion. Two way data communication is performed in some 

a signal in the carrier frequency band by a transmission radio case. In this case, the transmission power control signal may 

module 69 and transmitted from the antenna 60 via the be cx)ntained in data of a downlink trafiSc channel In the 

circulator 61. following, a mobile communication system of the second 

Next, trauOTiission power control while a mobile terminal 5 embodiment wQl be described which is suitable for two way 

transmits a data packet to the base station will be described. communication and has a simple circuit structure, particu- 

A transmission power correction unit 123 derives the l^^^V » ^^^^^^ terminal, 

common transmission power control signal from a signal of 10 shows an example of the strucmre of a base 

the answer channel processed by the answer channel station according to the second embodiment, 

acquisition/despread circuit 63 and detector 64. The trans- In FIG. 10, like constituent elements to those of the base 

mission power correction unit 123 selects a transmission station of the first embodiment are represented by identical 

power control signal of the uplink traffic channel now in use reference numerals. The operation of the base station when 

by its mobile terminal, from the common transmission a reservation packet is received is similar to the first embodi- 

power control signal. For example, in the example shown in ment. 

FIG. 7, the mobile terminal transmitting a data packet by The base station operates in the maimer similar to the first 

using the U-ansmission chaimcl 1 selects its transmission embodiment to decode a received data packet arxl obtain 

power control signal lllfl. The selected transmission power reception data from the signal line 54. The unit 45 for 

control signal is input to the gain calculator 124 which measuring the received level of a traffic channel and the 

calculates a gain so that a data packet can be transmitted at traffic channel transmission power control signal generator 

a transmission power designated by the transmission control 46 generate transmission power control signals of respective 

signal, and thereafter renews the gain of the variable gain uplink traffic channels. 

amplifier 68. The amplified signal is modulated by the In the second embodiment, if a mobile terminal transmits 

transmission radio module 69 from the baseband signal into and receives a data packet to and from the base station by 

a signal in the carrier frequency band, and transmitted from ^ging an uplink traffic channel i and a down-link traffic 
the antenna 60 via the circulator 61. ^ channel k, the base station inputs the transmission power 

FIG. 9 illustrates the state of transmission power control control signal of the uplink traffic channel i to the traffic 

realized by the above operations of the base station and a channel transmission power control signal insert unit 59 of 

mobile terminal. the downlink traffic channel k to insert the transmission 

The base station inserts common transmission power power control signal into the data packet, 

control signals 142a, 142^, 142c, . . . into a common answer The operation will be detailed by taking as an example the 

channel shared by mobile terminals in the area and transits case wherein the base station transmits a data packet by 

them. The common transmission power control signal 142 using a downlink traffic channel n to a mobile terminal 

contains transmission power control signals for the respec- which transmits a data packet to the base station by using an 

tive traffic channels 1 to n. Each of the mobile tenninals 1 uplink traffic channel 1. In this case, the transmission power 

to n transmitting data packets 1 to n to the base station control signal of the uplink traffic channel 1 generated by the 

derives the transmission power control signal of the traffic traffic channel transmission power control signal generator 

channel now in use by the mobile terminal, from the 46 is input to a traffic channel transmission power control 

common transmission power control signals 142a, 1426, signal insert unit 59n of the downlink transmission diannel 
142c, ... In accordance with the derived transmission power ^ n. The traffic channel transmission power control signal 

control signal, the mobile terminal changes the transmission insert unit 59/i inserts the transmission power control signal 

power of the data packet in the data packet. This data packet is spectrum spread by the 

In the state shown in FIG. 9, the width of a data packet is spreader 57/i and multiplexed with other channel signals by 

drawn to correspond to the receive level of the data packet the adder 58. The multiplexed signal is modulated by the 
at the base station. For example, in the uplink traffic channel 45 transmission radio module 49 from the baseband signal into 

1, the mobile terminal controls the transmission power such a signal of the carrier frequency band, and transmitted from 

that the transmission powers are increased, reduced, and the antetma 30 via the circulator 31. 

increased in response to the reception of the common An example of a mobile terminal of the second cmbodi- 

transmission power control signals 142fl, 142i>, and 142c. ment is shown in FIG. 11. 

While a data packet is not transmitted by a mobile station, 59 In FIG. 11, like constituent elements to those of the 

the transmission power control signal is neglected. The mobile terminal of the first embodiment shown in FIG. 8 arc 

transmission power control signal is also neglected if it is represented by identical reference numerals. A switch 70 is 

received before a lapse time (called "control delay time") connected to 70a to perform similar operations to the first 

necessary for measuring the received level of a data packet embodiment, if the mobile terminal transmits a reservation 
at the base station after the mobile terminal transmitted the 55 packet, receives an answer packet transmitted from the base 

data packet. The reason for this is a possibility that the station, or only U^ansmits a data packet to the base station 

transmission power control information received before the (one way communication). 

lapse of the control delay time may be the transmission Next, an operation (two way communication) will be 

power control information of a data packet transmitted by described in which a mobile terminal transmits and receives 
another mobile terminal resulting in erroneous control to be go a data packet to and from the base station. In this case, the 

made. switch 10 is turned to the 706 side. 

Wiih the above operations, it becomes possible for the A data padcet is received via the antenna 60, circulator 61 

base station to perform transmission power control of the and reception radio module 62, and subjected to a reception 

uplink traffic channels 1 to n by using the common control process by the traffic channel acquisition/despread circudl 
channel shared by the mobile terminals. ss 636 and detector 64. The data packet output from the 

This first embodiment has the structiu'e suitable for data detector is subjected to error correctionydecoding by the 

commimication, particularly for one way data communica- decoder 65 to obtain reception data from the signal line 66. 
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The data packet is also input to the transmission power 
correction unit 123 vk^ich derives the transmission power 
control signal inserted in the data packet and inputs it to the 
traffic channel gain calculator 124. The traffic channel gain 
calculator 124 calculates a gain of the variable gain amplifier 
68 to renew the gain, similar to the first embodiment. 

Wi\h the base station and mobile terminals having the 
above structures and operating in the above manner, it 
becomes possible for a mobile terminal to perform 
transmission/reception of a data packet to/&om the base 
station and reception of transmission power control by the 
base station, by using either the answer channel or traffic 
channel. Therefore, it is sufficient if only the mobile terminal 
has one set of a detector and a decoder, and so the circuit 
scale of the mobile terminal can be prevented from becom- 
ing large. 

In the above embodiments, the invention has been applied 
to a mobile communication system of a reservation based 
access control scheme in which a base station transmits a 
transmission power control signal to eadi mobile terminal 
by using an answer channel. The invention is also applicable 
to a channel other than the answer cbaimel if it is a common 
channel shared by mobile terminals. Namely, if a system 
uses a common channel shared by mobile terminals, the base 
station can perform transmission power control of a pliu^ality 
of mobile terminals by transmitting transmission power 
control signals via the single common channel. Obviously, a 
channel dedicated to transmission power control may be 
provided to perform transmission power control of mobile 
terminals by transmitting tran:^ission power control signals 
from the base station by using this dedicated channel. 

WhUe the present invention has been described above in 
conjunction with the preferred embodiments, one of ordi- 
nary stall in the art would be enabled by this disclosure to 
make various modifications to this embodiment and still be 
within the scope nd spirit of the invention as deffiied in the 
appended claims. 

What is claimed is: 

1. A transmission power control method for a CDMA 
commimication system, comprising: a base station and a 
plurality of mobile terminals 

performing communication by CDMA; 

a pliu'ality of said mobile terminals transmitting over 
uplink traffic charmels to said base station; 

said base station measuring the reception level of a signal 
transmitted from each of said plurality of mobile 
terminals, generating a transmission control signal in 
accordance with the reception level and a common 
transmission power control signal containing said 
transmission power control signals of said plurality of 
mobile terminals; spreading said conmion transmissioo 
power control signal with a spreader, and transmitting 
said spread common transmission power control signal 
through a common channel shared by said mobile 
terminals; 

each of said plurality of mobile terminals receiving said 
common transmission power control signal, deriving a 
corre^onding one of said transmission power control 
signals from said common transmission power control 
signal, and controlling the transmission power of a 
signal to be transmitted to said base station in accor- 
dance with said derived transmission power control 
signal. 

2. A transmission power control method according to 
claim 1, wherein said transmission power control signal is a 
signal indicating an increase/decrease of said transmissioo 



10 



15 



30 



45 



55 



60 



65 



power and obtained through comparison between said recep- 
tion level and a predetermined reference reception level. 

3. A transmission power control method for a CDMA 
communication system which performs communication 
between a base station and a plurality of mobile terminals by 
CDMA, wherein: 

said plurality of chaimels includes first channels allocated 
to said mobile terminals for transmitting a data packet 
to said base station and a second channel used by said 
base station, said second channel being shared by said 
plurality of mobile terminals; 

said base station measures the reception level of a signal 
received at each of said first chaimels, generates a 
transmission power control signal in accordance with 
the reception levels and a common transmission power 
control signal containing said transmission power con- 
trol signals of said plurality of mobile terminals, 
spreads said common transmission power control sig- 
nal with a spreader, and transmits said spread common 
transmission power control signal through a said sec- 
ond channel shared by said mobile terminals; and 

each of said plurality of mobile terminals receives said 
transmission power control signal destined thereto at 
said second channel, and controls the transmission 
power of a signal to be transmitted via a corresponding 
one of said first chaimels in accordance with said 
received transmission power control signal. 

4. A transmission power control method according to 
claim 3, wherein each of said first channels is allocated to 
each of said plurality of mobile terminals, said base station 
comprises tturd channels for transmitting data packets to 
said plurality of mobile terminals, and either a pair of said 
first channel and said third channel or only said first chaimel 
is allocated by said base station to said pluraUty of mobile 
terminals. 

5. A transmission power control method for communica- 
tion system which performs communication between a base 
station and a plurality of mobile terminals by CDMA, 
wherein: 

a plurality of said mobile terminals transmit over uplink 
traffic channels to said base station; 

said base station measures the reception level of a signal 
transmitted from each of said plurality of mobile 
terminals, generates a transmission power control sig- 
nal in accordance with the reception level and a com- 
mon transmission power control signal containing said 
transmission power control signals of mobile terminals 
performing one way communication, said common 
transmission power control signal is spread with a 
spreader, and said base station transmits said spread 
common transmission power control signal through a 
common chaimel shared by said mobile terminals and 
transmits a transmission signal containing a transmis- 
sion power control signal of a mobile station perfisrm- 
ing two way communication thereto; and 

each of said plurality of mobile terminals receives said 
common transmission power control signal or said 
transmission signal, derives a corresponding one of 
said transmission power control signals destined 
thereto from said common transmission power control 
signal or from said transmission signal, and controls the 
transmission power of a signal to be transmitted to said 
base station in accordance with said derived transmis- 
sion power control signal. 

6. A CDMA communication system for performing 
CDMA communication between a base station and a plu- 
rality of mobile terminals via a plurality of channels, 
wherein: 
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said plurality of channels include uplink traffic channels 
for transmitting a data packet &om each mobile termi- 
nal to said base station, a reservation channel for 
transmitting a reservation packet representative of a 
traffic channel allocation request from each mobile 5 
terminals to said base station, and an answer channel 
for transmitting an answer packet indicating an uplink 
traffic channel via which a data packet is transmitted 
&om said base station to each mobile terminal; and 

a spreader that spreads a common transmission power 10 
control signal arxl transmitting said spread common 
transmission power control signal via said answer 
channel, said common transmission power control sig- 
nal containing transmission power control signals of 
said uplink traffic channels. 15 

7. A spectrum spreading communication system accord- 
ing to claim 6, wherein: 

said answer packet contains an ID of a corresponding 
mobile terminal which transmitted said reservation 
packet, information of said uplink traffic channel alio- 20 
cated by said base station, and initial transmission 
power control information indicating a transmission 
power when said data packet starts being transmitted; 
and 

said initial transmission power control information is ^5 
generated in accordance with a reception power of said 
reservation packet at said base station. 

8. A spectrum ^reading communication system accord- 
ing to claim 6, wherein said common transmission power 
control signal is inserted in said answer channel at a prede- 
termined interval. 

9. A base station for communicating with a plurality of 
mobile terminals by CDMA, comprising: 

a reception circuit for receiving a data packet transmitted 
from each of said plurality of mobile terminals, said 
plurality of said mobile terminals transmitting over 
uplink traffic channels to said base station; 

a unit for measuring the reception level of said received 
data packet; 

a generator for generating a transmission power control 
signal in accordance with said measured reception level 
of said data packet and a common transmission power 
control signal containing said generated transmission 
power control signals of said plurality of mobile ter- 
minals; 

a ^reader that spreads said common transmission power 
control signal; and 

a transmission circuit for transmitting said spread com- 
mon transmission power control signal through a com- 
mon channel shared by said plurality of mobile termi- 
nals. 

10. A base station according to claim 9 wherein said 
reception circuit includes an acquisitioo/despread circuit for 
demodulating a spectrum spread signal, and said transmis- 
sion circuit includes a spreader for spectrum spreading said 
common transmission power control signal. 

11. A base station for communicating with a plurality of 
mobile terminals by CDMA, comprising: 

a reception circuit for receiving a data packet transmitted go 
from each of said plurality of mobile terminals, said 
plurality of said mobile terminals transmitting over 
uplink traffic channels to said base station; 

a unit for measuring the reception level of said received 
data packet; 65 

a generator for generating a transmission power control 
signal in accordance with said measured reception level 
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of said data packet and a common transmission power 
control signal containing said generated transmission 
power control signals of said plurality of mobile ter- 
minals; 

a ^reader that spreads said common transmission power 
control signal; and 

a transmission circuit for transmitting said spread com- 
mon transmission power control signal through a com- 
mon channel shared by said plurality of mobile 
terminals, as part of control information. 

12. A base station for communicating with a phirality of 
mobile terminals by CDMA, comprising: 

a first reception circuit for receiving a reservation packet 
representative of a transmission request for a data 
packet to be transmitted from each of said plurality of 
mobile terminals, said plurality of said mobile termi- 
nals transmitting over uplink traffic channels to said 
base station; 

second reception circuits for receiving data packets trans- 
mitted from said plurality of mobile terminals; 

a unit for measuring the reception level of said received 
data packet; 

a traffic channel transmission power control signal gen- 
erator for generating a transmission power control 
signal in accordance with said measured reception level 
of said data packet and a common transmission power 
control signal containing said generated transmission 
power control signals to be transmitted to said plurality 
of mobile terminals; 

a spreader that spreads said common transmission power 
control signal; and 

a transmission circuit for transmitting said spread com- 
mon transmission power control signal through a com- 
mon channel shared by said plurality of mobile termi- 
nals. 

13. A base station according to claim 12, wherein said 
transmission circuit transmits an answer packet indicating a 
traffic channel via which each mobile terminal transmits said 
data packet, said answer packet being generated after the 
interpretation of said reservation packet received by said 
first reception circuit. 

14. A base station according to claim 13, further com- 
prising: 

a unit for measuring the reception level of said received 
reservation packet; and 

a reservation channel transmission power control signal 
generator for generating an initial transmission power 
control signal in accordance with said measured recep- 
tion level of said reservation packet, 

wherein said initial transmission power control signal is 
contained in said answer packet. 

15. A mobile terminal for communicating with a base 
station by CDMA, comprising: 

a reception circuit for receiving a common transmission 
power control signal that is ^read by a spreader and 
transmitted through a common channel shared by a 
plurality of said mobile terminals from said base 
station, said common transmission power control signal 
containing transmission power control signals of said 
plurality of mobile terminals transmitting over uplink 
traffic channels to said base station; 

a calculator for calculating a gain in accordance with a 
transmission power control signal destined to the 
mobile terminal and derived from said spread common 
transmission power control signal; and 
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a transmission circuit for transmitting a data packet at a 
transmission power corresponding to said calculated 
gain. 

16. A mobile terminal for communicating with a base 
station by CDMA, comprising: 

a first reception circuit for receiving a common transmis- 
sion power control signal through a common channel 
shared by a plurality of said mobile terminals that is 
spread by a spreader and transmitted from said base 
station, said common transmission power control signal 
containing transmission power control signals of said 
plurality of mobile terminals, and for receiving an 
answer packet transmitted firom said base station, said 
answer packet indicating a traffic chaimel via which the 
mobile terminal transmits a data packet; 

a calculator for calculating a gain in accordance with a 
transmission power control signal destined to the 
mobile terminal and derived from said common trans- 
mission power control signal; and 

a transmission circuit for transmitting said data packet at 
a transmission power corresponding to said calculated 
gain via said traffic channel designated by said answer 
packet. 

17. A mobile terminal according to claim 16, wherein said 
answer packet includes an initial transmission power control 
signal, said calculator calculates a gain to be used at the start 
of transmission in accordance with said initial transmission 
power control signal, and said transmission circuit starts 
transmitting said data packet at a transmission power cor- 
responding to said calculated gain to be used at the start of 
transmission. 

18. A mobile terminals according to claim 16, further 
comprising: 

a second reception circuit for receiving a control signal 
transmitted from said base station, a transmission 
power of said control signal being predetermined; 

a unit for measuring the reception level of said control 
signal; and 

a reservation channel gain calculator for calculating a 
reservation packet gain in accordance with the recep- 
tion level of said control signal measured by the unit, 
said reservation packet gain being used for transmitting 
a reservation packet representative of a transmission 
request for said data packet, 

wherein said transmission circuit transmits said reserva- 
tion packet at a transmission power corresponding to 
said reservation packet gain. 

19. A mobile terminal for communicating with a base 
station by spectnun spreading, comprising: 

a first reception circuit for receiving a common transmis- 
sion power control signal transmitted from said base 
station, said common transmission power control signal 
containing transmission power control signals of a 
plurality of mobile terminals, and for receiving an 
answer packet transmitted from said base station, said 
answer packet indicating a traffic channel via whidi the 
mobile terminal transmits a data packet; 

a second reception circuit for receiving said data packet 
containing said transmission power control signal 
transmitted from said base station; 

a switch for switching a connection to a gain calculator 
between said first reception circuit and said second 
reception circuit; and 

a transmission circuit for transmitting said data packet at 
a transmission power corresponding to the gain calcu- 
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lated by said gain calculator via the traffic channel 
designated by said answer packet, 
wherein said gain calculator calculates the gain in accor- 
dance with said common transmission power control 
signal or said transmission power control signal derived 
from said data packet. 

20. A mobile terminal according to claim 19, wherein said 
switch connects said first reception circuit to said gain 
calculator while the mobile terminal performs one way 

10 communication, and connects said second reception circuit 
to said gain calculator while the mobile terminal performs 
two way communication. 

21. A mobile terminal according to claim 19, wherein said 
answer packet includes an initial transmission power control 

15 signal, said gain calculator calculated a gain to be used for 
the start of transmission in accordance with said initial 
transmission power control signal, and said transmission 
circuit starts transmitting said data packet at a transmission 
power corresponding to said calculated gain to be used for 

20 the start of transmission. 

22. A mobile terminal according to claim 19, further 
comprising: 

a second reception circuit for receiving a control signal 
transmitted from said base station, a transmission 
power of said control signal being predetermined; 

a imit for measuring the reception level of said control 
signal; and 

a reservation channel gain calculator for calculating a 
30 reservation packet gain in accordance with the recep- 
tion level of said control signal measiu'ed by the unit, 
said reservation packet gain being used for transmitting 
a reservation packet representative of a transmission 
request for said data packet, 
35 wherein said transmission circuit transmits said reserva- 
tion packet at a transmission power corresponding to 
said reservration packet gain. 

23. A transmission power control method for a CDMA 
commimication system which performs communication 

40 between a base station and a plurality of mobile terminals by 
CDMA, wherein: 

a plurality of said mobile terminals transmit over uplink 
traffic channels to said base station; 

said base station spreading a common transmission power 
control signal with a spreader, and transmitting said 
^read common transmission power control signal 
through a common channel shared by said mobile 
terminals; c^said common transmission power control 
signal containing transmission power control signals of 
said plurality of mobile terminals; and 

each of said plurality of mobile terminals receives said 
common transmission power control signal, derives a 
corresponding one of said transmission power control 
signals destined thereto from said common transmis- 
sion power control signal, and controls the transmission 
power of a signal to be transmitted to said base station 
in accordance with said derived transmission power 
control signal. 

24. A transmission power control method for a CDMA 
communication system which performs communication 
between a base station and a phirality of mobile terminals by 
spectrum spreading, wherein: 

a plurality of said mobile terminals transmit over uplink 
55 traffic channels to said base station; 

said base station spreads a common transmission power 
control signal with a spreader, and transmits said com- 
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moD transmission power ooDtrol signal thiougb a com- 
mon channel shared by said mobile terminals; said 
common transmission power control signal containing 
transmission power control signals of mobile terminals 
perfbnning one way communication, and said base 5 
station transmits a transmission signal containing a 
transmission power control signal of a mobile station 
performing two way commimication thereto; and 
each of said plurality of mobile terminals receives said 
common transmission power control signal or said 10 
transmission signal, derives a corresponding one of 
said transmission power control signals destined 
thereto from said common transmission power control 
signal or from said transmission signal, and controls the 
transmission power of a signal to be transmitted to said 
base station in accordance with said derived transmis- 
sion power control signal. 
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25. A base station for communicating with a plurality of 
mobile terminals by CDMA, comprising: 

a plurality of said mobile terminals transmit over uplink 

trafBc channels to said base station; 
a generator for generating a trairsmisaon power control 
signal and a common transmis^on power control signal 
containing said generated transmis^on power control 
signals of said plurality of mobile terminals; and 
a spreader for ^reading said common transmission power 
control signal; 

a transmission circuit for transmitting said spread com- 
mon transmission power control signal to said plurality 
of mobile terminals. 

***** 
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